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1 

im$vn i ) y^a '«oMm btc&mz .t^tsc?. 
«*«*©* 2 otsntmnmtht sss 2 

KG* 1 ©£#11HM*lH*»TtftlHS nfciB 1 ©£f*1f 

©4*wt««iai#sr*a s tifc» 2 ©£<*i#$r i . * 

[ f 83a® 2 ) F 7 -Y JTOiUte l/"Cl s SSM©iSStMfl* 

weiR»#a«. mieu? 1 ©*(*fl»«*ai#a-c*a3 

ftfcKI 1 ©£#W$RM:MjI3-tfc. ffiSES 1 ©^<*t§$R 

sias 1 EU©»ttJ»W«W«. 
[ sSsJOS 3 ) V s * A A©IMfeB**-r& tfeSHBIIWR* 
A2r*-*AA*«±. 20 

ttffKXafMbffAUtt«IC. «ME*2 ©£ttflWI±tttB 
A**B«c A* ^ hfcWWHHMIi ©** Jtf*» *t¥ o 
tr. &ffcffl&©SB*fi¥ffi-f aSfffi^Kt. *Jg«:fli*.fc. 
C £ *W»£-r4HI*fli 1 fiEtB©IS*6!»fita'J&S. 
[ fflUJos 4 ] BuiEfg 1 ©£i*W*RaJ=.ft S5©f5StitT 

*4ci*»tit himyk 1*63 ©i>r n*> 1 iiie 
tt©aMfe!»ita'JJia. 

[IM8B5] »K«:j:o-c^D*^(*1t«**U-r4 30 

»*fcK*i*tti*a«: j: o tarn § titmmKB £ ©tB*te*j 

^M0StcS-5«.»T, tft«£B$© F5-f-'<©JSfl6i5S*!¥1i-r 

[ Ifg&I 6 ] S5iEI¥ffl#ISli . £ J&J&ttSI £ 

©43iEfcS-5l » T»I6*!B fclWJ - iCi^ifS 
19*31 5 sS«&©&#6!&§ti'J$Sg. 40 

[ atom 7 ) tut ztm&mt . ^(*tt« £ awetfai £ 

©tB^fW^M^tCOt^r. &JI6't , SL'££Sig£l/fc£$ 
7 > W«T Z C £ £ f -SfiS^K 5 * fctt 6 IE 
[»*3»8 3 milEI¥ffi#IS«. SMHWR £»«#«£ 

©^©j-te.^stcg-^-c. jsa«e©^A-xtt*s¥ffl 

-r-5C£*4#®£-r488*95*>6 7©C>rti*>131IE 



2 0 0 3 - 1 77079 

2 

[0001] 

aw tew ffi-r * <dcc « i >t ttawfijsat*«««:iiB * 

[0002] 

T*ffp*ffil3*4 SSfiETtt. Wttffliffll* 

t/*yi*fc»*S*lTl>4. 

[0 0 0 3 ] A'9-Xf7 yvy^^^AW-bSE©*}:^ 

ecHEtt-(bsnr*ri^4>o©. F^ SUc;o 

FJMcaSLTl>4/c«>, «#WtC£;fc&*lB*£fc"Ct> 
4 . F 9 -f ^ <Olft» tc J: 4 W(*W*ffl*e** ^> 

[0004] 3jia % a«fi«(o»ffl». «an l/c f ^ -f ^ 

*cj:-3Tff*>tin»*. JM*W*ctt. F7^^u BE 
•fe >1/tt * © ^ O - ^*tt«E)tt3W e^MOills^r^T 5 - 
»«BBt8'J3£«ra. BE-fe 6©*Hi«-*i, 

«fot, HttfiB*IWiori»&. 
[0 0 0 5] <bC5T. F^^^ti. a 6 shl rate 

-r*i*©BJIt/cWT/j:< . ^I-Xt-T V Is If is XT 
BJC&&&. 

[0006] «e*©attBWHSt«tt. ffittw^att^ 

A tf F 7 / WJBH L raw UkttOtro 

tiwayrsci^T*'**, F^-Y^^oafiSBoBH* 

jEtt«:SWi'S"4 C i ttl^MB^ft o /c. 

[0007] ±aiU/c^si^fl?^-r^/c25!)cc 
!Ill^n/c4>cDr^^, ttttwattA*»watti*K 
giJLT, F^^^<oa*6B*SBW*>ojE«K:Mf 4 

[0 0 0 8 ] 

F 3 / <©«H L/cattCC £ o T4 0 4^ 1 ©fe*Mff« 
0/cafltCC ctotlD 4lul£^ 1 2 
fR 1 ©4*nWR*ffl*« , C»U S 1 



• • • 



3 

[000 9] 1 E*<D»WC«. HI 1 

* F 5 -f '<#tBttW!M6*l7ofc C 4 £3lTSfr 1 ©4* 
HWRtttfflTft. CCT, F^-Y^Q&ffite, ffi«lfl«J« 

[0010) «2©^<*til««im*l9:«. #«Jffl«SOfi5 
<£>£<*tf *Rtt. F * A L 4 £ 

[ooi n*ut. flxai^s«. * i o&iznmicM 
mmt^c. »2o**H«««a*«'c«kfflsti^»2 20 

<D£<#tt*R4. £*KJrrfte CftttJ:^ F7^M©1 

■a 0 /c»tto«sstc & w ft si 2 o^ftwws cmsfewflfi 

tf^£jRIRTftC4#T'£ft<E>T\ *©4*©F^-f'< 
ft. 

[0012] WsJSB 2 EK(Z)»Wtt. IS*3S 1 IBiS©^ 
BJ3 K: *$l * r . F 9 ^ *;tflM& L/Tl^ft *w©aafe««i© 
tfc®^WTftmp^tt.«^ffi#fS^Mtc<lx.. WE 

m 1 ©fifef*1MRCCMa3*-C/ WEW 1 ©£<*tf $R4±t 30 

^««o«jB*jB«:j|jaiirftc <t*#ai*rft. 

[0013] WSt«2Ett©»9B'C«. *K3l*Ste. » 
5£S*iftfc<D-Cttftl». £<D<S*. » 1 <D£tM»*RG>S£ 

j: 5 i$«c f 7 a ^(Dmtmossiw m? ft c 4 #r 

[0014] fS3<^31B£K<Dffeej«. IS3RJI 1 IStEOH 
#r*A**fR:4, WEW»R , C«BIStifcJBl©4 

**nei/. t6tt»aw6»ccxw*»w»fl6«cc. we* 

2 cr>£<*1f $R 4 Wi S A**«*c A^f S tifcS WHBH* « 

«4. *Kfcfl*fcc&*4Hk&-rft. 50 
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[ 0 0 3 5 ] W«3»3Ett©»WC«, A**«4 L 
t\ WSJ*. To^W, MO'^a CO COS. IS 

£ % tMWDWW b 
l>. ffffl#a«, Sno^tttiMRteS-^T, F5-f>< 
* Vf ott^^ a»Wfflfi6*?T o T 1 > ft 

**«erft. «JLtf. * 1 ©£««*R#»<iwfc** 
ttfflicaoTi^fta^r-tt, f* AjmmwjtntMmi 

-pT^ft C 9, St 1 ©^ftWffl^attW^* 

ff-3Tt»ftCi*«»*&. 

Stt KSftftSKSI 2 ©ifleflW 4 VftUFfliflm 4 <Dttfc 
till *> C t tc J: r> X , fi6ttW»jKRX««ttWJft*6 
B#«:*$^ ft * 2 <D£t*1* $R i-B^l^ffi i ©»JCB8»©« 
HiaW»*0. cnw:<fc0 F^-Y^O»«efB©SH*»flS 

[0 0 1.7] ^te, 1 *>6 3©t>f^ 1 JllBtK 

[0018] l|3iqi5ett<DK9!tt. «tt«Cj:r>T4i: 

ft**Hf«**arft*(*fli««kia*«i- m^tt 

^Scc <fc 5 *U $ tifc^WMB i WEllWttMWiffl^a 
[0019] ^#1f*R^ai#fS«. tR«6*cj:orai;ft 

F5^^<0^(*«*B*«fflT*ntm^R5E3nftfc<D 

S*ttffiTft©##*lA>. 
[002 0] a*6tt«8«HJ^att. *W©aHK«»i U 

3-u-f, «jpaa*<D»tt««**r^^^- 

[002 1 ] f¥iffi^l5&3:. ft»«*M»HI*«MCJ: O^tB 
ffiKS <b ©tB« Wtt Viz- tf y -0- 5^ » - EBB ^rffi I > 

x mn&m 6 *> e> s <o & *> kn ft ©*j» * u t ». 

[0022] rttte*, »*1 6 lEi£©#fcBJtf:> 
5EM©*IH«C4st J "C, WE»fflB#ia:W, ^f*tiMRi» 
mmt 0«Eec»-^l»T«tt*ffl€rlWBBr ft C 4 

^4-rftfc^r^fto cn^cko. «fie«!Kcc^bK:jK 
D r 4*©aafe*H««*«^ t L x t > ft ft <or , 
F5 -/^©IM6Jltl*IHir6 C 4*sr* fto 



(4) 



5 > * £f¥lffiT £ C i #T £ 
[0 0.2 4 ] S l«*318E»©»iatt. W3K^5 

si*. a#t»« t »««» i ©»t©»&* s tca-st > 

SMfc Ltcto1fift& Z><D"C* tikt&<D Xtt*FflW * 
C±#T#4. 
[0 0 2 5 ] 

[002 6 ] [mi ©30**!*] * l ©MBe««:«4 

fctfXBHltfiWffi 1 1R, 12Ri, fflteOHfSSS^S 
1 1 L, 1 2 Li, **©*»JHS50«5«H*tftHi'r* 
/c«b©3MS«85»B6 1 3 R, 1 4Ris 2ER<D^tg/S® 
«S1-3L. 14Li, Mit^ffi^n/cffiliOS 
»*»WT4jE«2T>:7l 5R. 1 5 Li. 

I*- 2 2R. • * 
25Ri, 2£*cD/aE-fe>^2 1 L. 22L. ■ - 
2 5Li..««BE-b>* , t?*kUSnfeE*©iS»'* 30. 
Wf*-te>*T>^2 6R. 2 6 Li, 

[0027] s e>K, »tt«B»t»j*eB i 

SP4 0 i, F^-f^^cJ:oT , SfiBflFffi«i*SA*$ti4'e 
teWHA^ffl 50i, ilW«©fWIHft«*ff 5 ^ ^ D 

(LCD:Liquid Crystal Displ 
ay) 7 0 i, *:«*Tl»4. 

[ 0 0 2 8 ] HftffimtSl 1 R. 12R»F7-/^Ofi 40 
1 L, 1 2 L« F^^-^(02ER©=H«©»f3Ett«^* 
[0029J.CCT, jSHfttt, (WS36$JRt|-r*i*«: 

=ftB*±fc«fl3L"C^4. C*i6<DC±*>6. HftIS 
©SSttift* 5 ^ LTl»4<fc*ttF5-f ><tttt«jW!«te* 

ft u f ^ -r ^«*»wa«fi*tf o r c * * c <t *sa*>*. 50 
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[ 0 0 3 0 } fcfc. IMW«Ki » ><«*H UT 
(Active) jWWMIHttittF*^^ 

7-f^w«Itbftec»jtt*»f 5ci*t^. filTCtt. fife 

iWI^MRti^' 9 ^ (Passive) tRSSil* 

[0 03 1 ] BE-b>-9"2 1 R, 2 2R. • • • . 25 
Rtt, S2tC*-r<J:^tC. «*CDB¥3E©eB»6ctef3«» 
<&*rCl>4. BE-fe>*2 lRtt**«B©WW«W)« 
M. «E-fe>*2 2 Rttfi*AftUB©ttW*©MB. 
SE*fe>1t2 3 Rtt;fi**JB©ttW*©*M* ®E-fe> 
■9-2 4RWC6#WS©i*W«W>»» i«E-te:/*2 5 R 

fc, H5*l/fcl>#. «EEHs>*2 1 L. 22L, 2 3 
L. 24L, 2 5LB. **t»«BCtt4 J: 5K, 

[0 03 2] JBE-fe>tf2 IRtt. A<*tttcttia-3tca* 
TJ:^ 7l/*S/^y>H«3 1i. 7 1/^> 
^Jl/^U>FS«3 l±KJEfiS8*i/c«a3 2i, ? U 
F»«3 1 ©ttJ8WK*ffiSttfc«tt3 

t»#»fc*4*«tt-f>*»3 5£, *«*.Tl»4. 
[0 03 3] 7 U + S/^^'J > hSS3 1 CCBHmS 

6[>l^#*B3 2T*4. HS33K. 7l/+'>^7* 
»;>hS«3 i©11-J»»«:ifloT«jasti3f!t«i3 2± 
tcJBJ&Sft* ^;VA3 4^BFf^OSS* ; S:4>-5^ 

K % #006*>6*©¥fl«c«it;4J:5*c, r-^r 

hS^3 1 iWFp)r4J««:a»Slt-r>^»3 5**» 
W6*l"CC>a. JSfi3 3©l*Stt. ^mtt^>^^3 5 

3 2 i^mt4^>^J13 5©IHCCtt. ^SS^t^* 
OTBtfS*rrL»4. *«tt^>*JB3 5tt, ?t»*6« 

< ft*w:«^T««a!A^S < tt4ttW**Lr 

[0 03 5 ] iW-ot, C©Jc5tt*fiR©/»E-fe>^ 
2 IRtt, W^7^;U^3 4*sfflES*i4<b, 5B«tt 
>f >^H3 5^W3 2fc£T4*rttE*fi#*tttf7 
L&C^. awtt-r>^li3 5«s«a3 2«:JRT4i* 
^ ;UA3 4tc^D4E*«:iCi;fcE*«#*a» 
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[0 0 3 6 ] CCTB. BEHzl>V2 1 ROffiJ&lCOi,* 
xmttslctt* ®E-te>-y-22R, 23R, 24R, 2 
5RSO'BE-fe>1^2 1 L, 2 2 L. • • 25Lt 

[003 7 ] mP^flt«^tilS154 0 B. ^fl^tUott 

zMm<ot&imftotRi&t lx, imn^mv^^^ 

[003 8] W^lffflA^S!55 0(^. F^-^fcJ^T 

t^-^6 0«t^ I^IiltW, #dx.B> 
LOC^i, B*t) 
r^>,®#&<5. mfelfWIB, SmtlWCDflg 
^gt 1*p64 2T<D0. b^cDifefilT'^^., tfiR 

} «0flW±<ttl^ftU r l j tcft*. F^-f*B, T 

r 4 j *a#u */Jvc*«&»b r i j ^a^t^>o 
[003 9] 70P3>ka-^6 0B, aasjffioif 
flB*ff5fea>©ill»«iS*ll!fr*CPU (Centr 
al Processing Un i t) i. HKA&a 

(Random Ac c e s sMemo r y) ijgff 

M (R'e a d Only Memory) tM? 

[0040] 7OP3>t»-^60tt, =&B<D1& 

LCD70B, 7^133^-^ 6 0tCfc~»r$ab 

[0041] jy±©ct 5 «:«scs n/c!*«e«gt»j«a 1 

[0 04 2)^f^7*STirU 7^^D3>b'a- 
^6 0«, ;&K<PHft®5^ffi 1 1 R. 12 R&t>'£R£> 
=*fi5«Il 1L. 1 2L*6)B5«{i**tHU. ftffi* 

6 Ott, 1 3 R. 14RRO'S 

K03481Bff*« 1 3 L. 14 Lfr 6©««ft«:tftfcB 

[004 3] CCt, H5tt, W^CJr3>fc*^-£6 



(5) «f«2 00 3 - 1 7 7 07 9 

S 

ftj ilO. ) O^Sr*4e 06 (A) B. 05 
(A) ©*#Wtt«JBHr*t), *KRC/aERO=ftfip 
0S^@5^{40«^iar*)4o 05 (B) B, * 

«S®©W»«*ffl©«»iar*4. 06 (B) B, 0 
5 (B) ©*»Wtt«JBHT*O fc *ilRKSEll©*« 

[0 04 4 ] ^f^ST2TB. 7^D3>tV- 
£ 6 0B, *«<DH»BB (JBTF r=ftB«j «hi>5. ) 

10 04 5] «A«H6 (A) tCfeO-CB. "7 -On 3 

> tr * - * 6 o b, =ftjB3e©«»B«tt3&«ai«©»» 

6C ft r I > * EML ^ * 0 = ft jB£08lftfS*ffitf$tt 
©«3Btc ft -a T C > £ KPbI^t T * 7 a i WET 4 . 
*Jfc. 7-f^D3>t , a-i»60tt l HftB;£<D?I#g* 

20 «#IB«{ft #«tt©«gfcK: ft T <r »4KH * * S-^tt 

[0046] Ts^v 7*ST 3 ttt, 7^oa>fa- 

rtSM^yfcEttr*. ftttWKB. T^f^ttBX 

b*< ? t^tKJST** £3&>®i*«±3tcc, fiRacxaas© 

30 [004 7 ] ccr;i# t -7 A >? pn>t'^-£ 6 OWE 
ttriHHBOBE^tjR-raBBHiHS (C) . *!S©E 

**7js-ri89eia*raH (d) % ^>fju©» 
mzmm <e) , F^-f^A*i/fc*ttWiM*s%T 

0£|5]0 (F) , ttJRft<Dtt»H«rl3IB (G) . h 
Jl/^CDjft}Kia*P]BI (H) Kl^LTl^. 
[004 8] Xf77 , ST4T«. ^^^D3>tfa- 
* 6 0 B k 7^f^ ^tt»«Xtt^ ^ ^^«M»tc, F 

40 F;l/^i**ftbUT, F^-Y^<Z)»jKfBtDSHSrfWiSU 
r, MtS»*LCD7 0«c*«LT«Sl**T-f4. 
[0049] 07 B, ttK#A OjB^ttOiSSBBlT* 
4o (A) BHAe^OjESttOjlBBB. (B) B=ft 
B2E©fl5«ffiO«»ia, (C) B^ftgS^a^ftjKS 
©fR»B«{a©«JKH'C*4. 07 (C) tc<k5i, v 

so [0050] 0 8 b , mg&&omm&<ommxh 
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4. (A) tt=ft«;60««ffi©ig8l5l2L (B)«=fl 
jBa£OB«ffi<Di©Bia, (C) tt=fl«5*RC;HftK2E 

©ai»fls«fik©«jBia-c* *. as (o «ij:4±, v 

JB**iljttCC** < &oTl>4EIH]*:7 £r -f 
[005 1 ] «±©J: 5 tc. 91 1 09l|tt»tt(CiRfttttt 

aata^jB i F5^<d«§#sw4&mes. » 

SB«r»«fFit* C £#T* 4. 
[0 05 2 ] «M«lt«KKl tt, F3-f'< 

[0 0 5 3 ] [fl^OjtMM] OtftC, *%QB0j*2 

[0 0 5 4 ] *2CD3IJS?BJ»K:ffi5afl6iiRgta'J»« 1 
t£ v « 1 CDHtk^K^RNiecB 1 Cc^*T J: 5 (DMAS ti 

rBW.Lfc«ffli?fw-ctt< , rtBM*ywiBEtts*rri» 

[0 0 5 5 ] H9t2. MUK h^*£JB»a£MiJ:T>TjI 

jfcft4Uif^»-ia»©«5£BT*4. ccm s« 

©®«a**l»SR. fiia©««ffi*»r2»IRK:*L/ 
3Tc. B9 6tJ:4£, fflffiOl^ftOiiB^'C fc, 7 

[0 0 5 6 ] 7^d3>ka-*6 Ott, C(D<fc^& 

4, «jK*s/hS<&4«:ao-cF^-f^cE»ff 

©*fl»ll*«rt* < & 4 tff AST 4. 
[0 05 7 ] T^oayta-SeOB, l/* 

nmmcm^i > t. f * -y ; 5 > * * w 
iraci*st*s. 2 etc, 7^D3>ta-^6 



(6) 1#H2 0 0 3 - 1 7 7 0 7 9 
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t\m<DZ A - X14«rW ffl-T 4 C ± $ 4 C 
[0 0 5 8 ) H 1 0«. »K*X©»)Wlh^^K:^r4 
Zft JB*f4©IM««r**H"C* 0 . ( A ) » A*, 
(B) ttB*. (O BCW*»«l/^»^**l/fl» 
4 0 HI Hi ttK*YO»teh^^K:»f4 = ft«5* 
(4©B8fl6**-rH"C*»J. (A) BA». (B) «B 
S. (C) ttCm*J*ffiLfc»£«r«0Tl>4. 
[0 0 5 9] A»4COIr>"Ctt. »B«X. Ytt. £*CTt 

10 0 (a) atflai 1 (a) K^vrcfc^c, «k*x. y 

Ht&*>ttlR(c«J: oT&j&>ftl>4fc«> t F5 -f 

[006O] cmtcouTte. aitx, yh stem 

LTBl»« r 2 J ^$SL/Co C©it, Ml 
20 0 (C) St/01 1 (C) te7jVj-<fc5Kl> tt»#X. Y 

/c^, Mtfitt^^^Ci^-o/Co »«6F 

^ > & jficc j: o tfi^nt 1 ^4 ©-c, f ^ -< 

[0 06 1 ] ttto, BmtC^C>T«, tfSRSX. Ytt. 

30 it, HI 0 (B) aWHl 1 (B) tc^-Tct^w:, tt 
K*X. Y©ffl«6hJl/^Ml*fr4=fl®«{a<D^EttA 
miCmo*r B 10<®tC/j:o/c/cfe. Sfit*fIBA<iC 
*©*Hr*4Ci3W»*^/c. */c, SHCD l J^^ 
-H»®»IWtRCf » 6*> $ Ml J: 4 <b . »KB#Mi«ffl L 

tcttmm <o* > ^ <dp< s a ^ aas©^ a - a 

[0 06 21CCT, 3B6«»«r«ffl-r44(»fl»Hi 
UT«. ±jfiL)fc=ftB«fil[eclBS3ti4*>©-Ctttt 
<, «jLtf^>F^O*3«W»*fflC^rfc*C^ COi 
40 ?^O3>t , a-^60tt l ^2tC^L/c^BE-fe 

[00'63]B12B, tSK*X6WaRJ6h;l,^Ml»r4 
JB»1B«©B«*art"BI , C*9 1 (A)«AE (B) 
ttB*, (O ttCK*aj!ei/fcli|^*»Ln»4. If 

13«, tSD»Y©»ieh^^CC»r4JE»«f«C[>Hffi 

**-riar*t), <a) ija$, (b>bb», (O 

ttCm*»ffiL/c«^*«LTU4. 
[0 064] A»fcrH>TI*, tttt«X. Ytt. KM:^ 
50 ffiffffiiLTfi^ffl r 4 J £$£L/c„ C0i^, HI 
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2 (A) SOU 3 (A) CCtR-TJi^K:, tftlKSX. Y 

£ 0 *S2H i L /c^HCD y -fry * - BJ&OttWtttfA < 

i^CiWo/Co «B©U1J"^*-BJI5tt» 
6>*>&Mtc J: ~> rlS*nc»4fcft. F 5 4 a-X 

[0 06 5 ] CWM^Ttt. ttWtX. Ylt »tcW 
watit* r 2 J ^$^U/c e C<D<t£. SI 10 

2 (o swai 3 (o ^Tur^^ic. mmmx, y 

ft, mk&mttt^ctifi&tP-otc. ttc % tmvfr 
* o zmm tutc&mov w * - has© *ttw*3WB < 

[0066 1 4*$, BmtCOt^TtJ, ISRfX, Yti. 
*KWtefM<hUTHSW4ffl ^3J £$£-b/c„ £<D 20 
<fc£, m\2 (B) Mil 3 (B) Kl7jVr<fc5fr£. » 
»*X. Y©»«6h;l/^K:S*-r-SJJ3*l5a©fi3KttA* 

ics©*H©ffl«:«co/cytft, aasfifittAiics 
^iBW©^^^>^oMsae/Ja*6©^A--xttttA* 

[0 06 7 ] £Lh<Z><fc 5 CC, m 2 OHtt^ffi^^^iftj)g 
Atf-SKS 1 «, F 7 ^ ^0£f*tt$R £SH4)lft|fett£ 
4©«WmttH«fc»^»r,.F9^^©»ttB, Aft 30 

4 f 5 ^©»tt»*iwr4 & i <om$mi& 

T4fc^ r^f^miSXli^rVWm, F 
[0 06 9 ] 4*5, ±jfiL/cjliSa)^««:|R 

ffi3ftsfc©r*«:4<. «FBF«i*o«EB^«Btt3n&» 

9I©«Bl*3T«* 4B*t-±G*JE«:*T 5 C 

C> c 50 



^2003- 1 7 7 07 9 
12 

[0 07 0 )SE ; /D-^80«, F ^ -Y ^©^.tcSS* 
S ft * 8 1 ^a-^**8 lOjgoH 

eKRy»WK:K«3 fttettttOlBE-b >1f 8 2 i , £«g 

R±ra«te«l«Sftri>6. 

[0 0 7 1 ] ^D-y*<*8 1 tt. pl»tt©*4»ti*t 
^Cj:9i8$Sft*Cl>*. i/D-^*:#8 l(D»ffitC 
{*, SBIIHz>1f8 2*HffiT&fcfttc* m>ttl£Sm 
«W*#^ffiSftTl>*. 4fe\ ^a-y*|*8 1^ 
(D^fflKU*. H7S3ftTt»4l^¥flW7 U + 

> h«ffi#H^HK9tt#B£SftTl>£. *¥»J7 U 
*f:/;l^y> hStRfc*. «i»E-fe>-9-tc«tt§ft % $ 
6tcv-Y^n=3>b-a-^ 6 0tcfc}£trtSftTi»a. 
[0 0 7 2 ] ^-l/t, v-T ^P3>fa-^ 6 Ote, F 

7-Y/W£*0#*cJKE^o-^8 0*4S»L4#&^ 

> KJU«flF*1f 5 ME-fe>^8 2tc<fcoTJS«iE 

LT F'7-r-'<(DajKKC[)5H«r»flSr4C<k*S'r#4. 
[007 3] J/c, ±MLtdmMO>Bmx\ts -745V 

fttCPfiS§ft4fe©"C«4U. 7^P3>t'a-^6 

o«, m«. Hft^cDEma^^ai-ra^otc, h 

T ^ r v ^tOBi^ y is7tm± ZWM? 4cfc 5 tC Lt 

[0 074] J/c, v^^p^^ba-^eOti, F5 
-Y^<©al6B#©5l#-'^> F;^^^3:^ , 3^^> F;l/©Stt^r 

[0 0 7 5 ] ^eCC, 7003>k' a -^60H F 

^ ^ ,im*mm&tc&&xtiitti s ft/ctt ntrev or , 

<koTA*Sft4^#6ffffiffl©ilt^*a<3D»t»<Z>ll5» 
[0 07 6 ] 

«U#Sr«fflSft^»l©^»1«BtcBBilS*T t S 
lOift1«$gi^W:, »2©S#flM«l*ffl#arttffl3 
ft^*2©fit#««4- ^TiR*T4CiW:<i:oT, F^ 
-Y^WSB L/Tt»B Ufci 2 <0^#«*RRcmfi8 

[0 07 7 ] H3|Qg|2BKQft99a. * 1 ©flfeftWW* 

co^Wf « 4**c, WWHH*««ka**tc cfc 9 ttttl § 
ftfc*ffi©»tt«»©«W*KtCJR*r4C iic J:-? 



13 

mm<omm *wm? a c t a*r * & . 

[0 0 7 8 ] «*qi3*jJ:C/4«Btta>j*iatt, jRasn ■ 

gmtomtmctett ass 2 <D&i*m*±'gmm£<Dtt 
m&%<om&i$ftipz><D*v, enters K^-f^oaifls 

JS<Z>EH £ i¥iffi-T & C £ # £ . 
[0 0 7 9 ) 19*^5 8Se»<DffeBJ3l-*. £»t#$R1$ 

WattW#T3OTItt«:«cf3. Hktti»©A5*«Sf act 
[BB<Offi*tt8Hin 

[HI } *»W^Jfc©»«^«*»iK«ltil»B©* 

[S3] «E*>1fO«BltwTKIBH-C*4. 
[B4] »jK/Bfta'JKaccfllA6ii/cv-Y ^o=i>f * 

[135] (A) tt=ft«©W#tt«4©«»EL (B) 

tt*«wajBoai»»*tt©iaaBia, (c) tt»jg©E* 

«:7R"rjftJBH. (D) »E**«r»»H, (E) tt^ 
> K-iWMt 0 AOtm ( F ) tt K 7 4 
«BfWBMI«:7STB. (G) tt»jKft©«JBH. (H) 

[B8] (A) tt=ftB©«#B«4©«»B. (B) 



(S) 1#M 2003-177079 

14 

* [H7) (A) tt»K#A©=«B*©B*flto«» 
B. (B) ttaRSA©=ftB£©B«(4<Difc^lSL 
(C) ttaK^AOHftSS^S^ftKSOS^BWffl 

[B8] (A) tt«K*B©H«B*©B«ffi©^ 
B. (B) tttttt#BCD=ftffi£oe«(ft0tt^B. 

(C) tt«BWB©=ftB;&Rtf=ftB£©«#B«tt 
OttJBBTA*. 

[B9] uMfchMtttmiiLticxvxmipti&V'rt? 

10 ix-HJBOa^HT**. 

[B10) (A)ttA*. <B) ttB*. (C) item 

[Bll) <A)ttA*. (B) BB». (C) »C* 
*»8«Y*^ttLfc»£, &*£ h^CcWTSZfcB 

«a©H»*iw-BT*s. 

[B12] (A) WAS, (B)IJBf, (C) ttC* 
20 [HI 33 (A) BA», (B) tiBS, (C) ttCS 

[B 1 4 ) ffiEyD-^tOWflEiTSfBr**. 

1 1 R, 11L, 12R, 12L = ftfimffi 

2 1 R, 21L. 22R. 22L. 23R, 24R. 2 
4L, 2 5R. 2 5LSffit>t 

4 o xnwKKBttuas 

5 0 WlfEifffiA^SP 

30 60 70P3>fa-^ 



im3) 




Jl il il 



35 



^33 



1 4) 



80 




• ■ • 



(9) 



2003-177079 



[HI ) 



[04) 



25R- 

25LT 
21 

13U141T 
11U12L- 





isr-^ 




— u 












26R-N 












TV? 




- &K 













n 



26L-^ 



SE 










tzvtr 






TV? 


se 


















MS 













-40 



-60 



LCD 



'ST1 



-ST2 



-ST3 



-ST4 



[05] 

IM6) 




89/S[sec] 



(10) 



13082 003-177079 




ims) 




BSJHtfsec] 



[H9] 

tarn 




fkHl& 0 IENU2? 



(11) 



2003-177079 



310] 



[ill] 



(A) 



5.0 

uo 

0.0 



o.4 -o2 ao 0.2 cw 



(A) 



2.0 



1.5 



3 

is ijo 

"I 0.5 



0.0 



-o.4 -0.2 ao a2 o.4 



(B) 



5.0 
- 4.0 

I 3 ' 0 

1.0 



0.0 













—4 













-0.4 -0.2 0X> 0.2 0.4 



(B) 



2.0 

s 

is 1 -° 

I' I 0.5 
0.0 




-0.4 -0.2 0.0 0.2 0.4 



CO 



5.0 

5- 4.0 

S 30 
JS 

a: 2.0 
nl 
1.0 



0.0 
-0.4 











7. .....^ 


-■ <* 1-1 — 








,6i^ 



-0.2 ao ol2 a4 



(C) 




-0.4 -0.2 ao 0.2 0.4 



) 



(12) 



2003-177079 



[Ell 2] 



(B) 



(C) 



O20 



OOO 





— A- 


00 

4 





-0.4 -0.2 o.o 0.2 0.4 



0.20 



n 

IE 0.10 

s 









r — *~ 



-CL4 -0.2 0.0 0.2 



020 



B3! 

f£ 0.10 





— * 







-0.4 -0.2 



0.0 0.2 



0.4 



[013) 



0.20 

H 

(A) g 0.10 



0.00 



-0.4 -0.2 0.0 0-2 0.4 



0.20 



(B) I 0.10 



aoo 



0 













CL20 



(C) 1 O.:0 

i 



0.00 



-0.4 -02 0.0 0.2 0.4 









piS$r- 



-o.4 -0.2 ao 0.2 0.4 



.(51) Int. CI.' 

// B 6 2 D 5/04 



F 1 
A6 1 B 



5/04 



3 30 



F £ — A (#3* ) 3D033 CAOO 
3D037 FA01 
4C027 AA04 



* ' Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-1 77079 

(43)Date of publication of application : 27.06.2003 



(51)Int.Cl. 



G01M 17/06 
A61B 5/0488 
A61B 5/22 
B60K 28/02 
// B62D 5/04 



(21 Application number : 2002-248165 (71 Applicant : TOYOTA CENTRAL RES & DEV LAB 

INC 



(22)Date of filing : 



28.08.2002 



(72)Inventor : INAGAKI MASARU 

NAKAJIMA ATSUSHI 



(30)Priority 

Priority number : 2001265956 Priority date : 03.09.2001 Priority country : JP 



(54) APPARATUS FOR MEASURING FEELING OF STEERING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To objectively and 
accurately evaluate factors of feelings of steering of a 
driver by discriminating active steering from passive 
steering. 

SOLUTION: A microcomputer 60 detects muscle 
potential from deltoid muscle electrodes 1 1 R and 1 2R 
and deltoid muscle electrodes 11L and 12L to obtain 
integrated muscle potential. On the basis of the 
integrated muscle potential, an active state or a passive 
state is determined. The microcomputer 60 collects and 
stores information on the determination of the active 
state or the passive state and information from pressure 
sensors 21R-25R and 21L-25L, a vehicle steering state 
detecting part 40, and a sensory evaluation input part 50 
and evaluates the factors of feelings of steering through 
the use of the information. 




LEGAL STATUS 

[Date of request for examination] 22.09.2004 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAcvayZFDA41 51 77079... 2005/04/1 2 



Searching PAJ 



2/2 ^-V 



[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9Jpdl.ncipi.gojp/PA1 /result/detail/main/wAAAcvayZFDA41 51 77079... 2005/04/1 2 



Copyright (C); 1 998,2003 Japan Patent Office 



JP.2003-1 77079.A [CLAIMS] 



1/2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The 1st biological information detection means which detects the 1st biological 
information produced by steering which the driver meant, It is made to relate to the 1st 
biological information detected with the 2nd biological information detection means which 
detects the 2nd biological information other than the 1st [ said ] biological information produced 
by steering which the driver meant, and said 1 st biological information detection means. With said 
1st biological information The feeling metering device of steering equipped with a collection 
means to collect the 2nd biological information detected with said 2nd biological information 
detection means. 

[Claim 2] It is the feeling metering device according to claim 1 of steering characterized by to 
collect further the conditions of the steering-gear style of the car which it had further a car 
steering condition detection means detected the condition of the steering-gear style of the car 
which the driver is steering, and said collection means related to the 1st biological information 
detected with said 1st biological-information detection means, and was detected by said car 
steering condition detection means with said 1st biological information. 

[Claim 3] Based on the 1st biological information collected with an input means to input the 
organic-functions evaluation information that the feeling of steering of a driver is expressed, and 
said collection means, active steering or passive steering of a driver is judged, every active 
steering — or the feeling metering device of steering according to claim 1 characterized by 
having performed matching with the organic-functions evaluation information that it was inputted 
into said the 2nd biological information and said input means, for every passive steering, and 
having further an evaluation means to evaluate the factor of a feeling of steering. 
[Claim 4] The feeling metering device of steering of three given in any 1 term from claim 1 
characterized by said 1st biological information being the myoelectric potential of a deltoid 
muscle. 

[Claim 5] The feeling metering device of steering had an evaluation means evaluate the feeling of 
steering of the driver at the time of steering, based on the relative relation between a biological- 
information detection means detect the biological information produced by steering, a steering 
condition detection means detect the steering condition of a car, and the biological information 
detected by said biological-information detection means and the steering condition detected by 
said steering condition detection means. 

[Claim 6] Said evaluation means is a feeling metering device of steering according to claim 5 
characterized by evaluating a steering burden based on the inclination of biological information 
and a steering condition. 

[Claim 7] Said evaluation means is a feeling metering device of steering according to claim 5 or 6 
characterized by evaluating the balance of the muscles of the right and left used about the 
relative relation between biological information and a steering condition based on the symmetry 
when being based on a steering neutral point at the time of steering. 

[Claim 8] Said evaluation means is the feeling metering device of steering of seven given in any 1 
term from claim 5 characterized by evaluating the smooth nature of steering based on the 
smoothness [ condition / biological information and / steering ] of change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . . 

[Field of the Invention] This invention relates to the feeling metering device of steering, is used 
for evaluating the feeling of the driver at the time of steering of a car objective especially, and 
relates to the suitable feeling metering device of steering. 
[0002] 

[Description of the Prior Art] A power-steering system makes oil pressure of the hydraulic pump 
driven with an engine the source of power, and circles in a car by light handle actuation of a 
driver. At the time of a rest swing or crawling, a control force is made small using the source of 
electric, and the electric power-steering system made into a responsive control force is also 
proposed current above the inside low speed. 

[0003] Although the power-steering system has been developed as mentioned above, since the 
driver is always in contact with the handle, it has produced the great burden physically. In order 
to mitigate the corporal burden by steering of a driver, it is necessary to evaluate the factor of 
the feeling of steering of a driver. 

[0004] Evaluation of current and a feeling of steering is performed by the skilled driver. 
Specifically, a driver operates a car, inserting in a globe with a pressure-sensitive sensor. The 
feeling metering device of steering performs matching with the detecting signal from a pressure- 
sensitive sensor, and the organic-functions evaluation value (shapely degrees [ For example, the 
feeling of ****** from a handle ], such as admiration) inputted by the driver, and is evaluating a 
feeling of steering. 

[0005] By the way, a driver may be steered, receiving the reaction force and the stability from 
the case where mean oneself and it steers, and the car containing a tire. That is, the feeling of 
steering received from a handle has not only feeling in case a driver steers actively with its 
intention but the feeling when steering passively according to the reaction force and the stability 
from a power-steering system. 

[0006] Since the conventional feeling metering device of steering was not able to distinguish 
active steering and passive steering, it could not distinguish a feeling of ****** when a driver 
meant and steers, and the feeling of ****** by the stability of a power-steering system, but had 
the problem which cannot evaluate the factor of the feeling of steering of a driver correctly. 
[0007] This invention is proposed in order to solve the technical problem mentioned above, it 
distinguishes active steering and passive steering, and aims at offering the feeling metering 
device of steering by which the feeling of steering of a driver is evaluated objective and 
correctly. 
[0008] 

[Means for Solving the Problem] The 1st biological information detection means which detects 
the 1st biological information produced by steering whose driver meant invention according to 
claim 1, It is made to relate to the 1st biological information detected with the 2nd biological 
information detection means which detects the 2nd biological information other than the 1st 
[ said ] biological information produced by steering which the driver meant, and said 1st biological 
information detection means. With said 1st biological information It has a collection means to 
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collect the 2nd biological information detected with said 2nd biological information detection 
means, and the organic-functions evaluation information that it was inputted into said input 
means. 

[0009] In invention according to claim 1, the 1st biological information detection means detects 
the 1st biological information showing the driver having meant and steered, i.e., the driver having 
performed active steering. Here, steering of a driver also has passive steering to which a driver 
steers actively according to the reaction force and the stability from the car side which contains 
a tire in addition to active steering. In addition, as the 1st biological information, myoelectric 
potential, an electroencephalogram, etc. of a deltoid muscle of both arms are concretely 
desirable. 

[0010] The 2nd biological information detection means detects the 2nd biological information, 
such as a pressure of the predetermined location of the both hands when having the myoelectric 
potential of flexor carpi ulnaris, and a handle, and slipping force. That is, the 2nd biological 
information is biological information when a driver steers, and especially if the 1st biological 
information is removed, it will not be limited. 

[0011] And a collection means is related to the 1st biological information, and collects various 
kinds of information. That is, the 2nd biological information detected with the 2nd biological 
information detection means with the 1st biological information is collected. Since the 2nd 
biological information and organic-functions evaluation information in a condition on steering 
which the driver meant are collectable by this, the factor of the feeling of steering of the driver 
at that time can be analyzed objective, and can be evaluated. 

[0012] Invention according to claim 2 is further equipped with a car steering condition detection 
means to detect the condition of the steering gear style of the car which the driver is steering in 
invention according to claim 1. Said collection means It is made to relate to the 1st biological 
information detected with said 1st biological information detection means, and is characterized 
by collecting further the conditions of the steering gear style of the car detected by said car 
steering condition detection means with said 1st biological information. 
[0013] In invention according to claim 2, a collection means collects the conditions of the 
steering gear style of a car further in relation to the 1st biological information. As a condition of 
the steering gear style of a car, although a steering angle and steering torque are desirable, in 
addition especially if it is the parameter which shows steering conditions, such as a yaw rate and 
lateral acceleration, it will not be limited, for example. Consequently, since it turns out what not 
only the 2nd biological information and organic-functions evaluation information but the condition 
of a steering gear style becomes according to change of the 1st biological information, the factor 
of the feeling of steering of a driver can be evaluated more in a detail. 

[0014] An input means by which invention according to claim 3 inputs the organic-functions 
evaluation information that the feeling of steering of a driver is expressed, in invention according 
to claim 1, Based on the 1st biological information collected with said collection means, active 
steering or passive steering of a driver is judged, every active steering — or it is characterized 
by having performed matching with the organic-functions evaluation information that it was 
inputted into said the 2nd biological information and said input means, for every passive steering, 
and having further an evaluation means to evaluate the factor of a feeling of steering. 
[0015] In invention according to claim 3, it considers as an input means, for example, has further 
shapely admiration and a means to input violently the organic-functions evaluation information 
which drivers, such as admiration, a feeling of ******, a feeling of inertia, a feeling of a lump, and 
a feeling of KOKUN, sensed subjective. At this time, it is desirable to also input the degree of 
each organic-functions evaluation. An evaluation means judges whether the driver is performing 
active steering or passive steering is performed based on the 1st biological information. For 
example, by the case where the 1st biological information is a continuously big value, it turns out 
that the driver is performing active steering, and it turns out that the driver is performing passive 
steering by the case where the 1 st biological information is not a continuously big value. 
[0016] and an evaluation means — every active steering — or by performing matching with the 
2nd biological information and organic-functions evaluation information for every passive 
steering, the correspondence-related inclination of the 2nd biological information and organic- 
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functions evaluation at the time of active steering or passive steering can be known, and, 
thereby, the factor of the feeling of steering of a driver can be evaluated. 

[0017] In addition, as for said 1st biological information, in invention of three given in any 1 term 
from claim 1, it is desirable like invention according to claim 4 that it is the myoelectric potential 
of a deltoid muscle. 

[0018] Invention according to claim 5 has an evaluation means evaluate the feeling of steering of 
the driver at the time of steering, based on the relative relation between a biological-information 
detection means detect the biological information produced by steering, a steering condition 
detection means detect the steering condition of a car, and the biological information detected 
by said biological-information detection means and the steering condition detected by said 
steering condition detection means. 

[0019] As for a biological information detection means, it is desirable not to be limited especially 
if the biological information of the driver produced by steering is detectable, and to detect the 
grasping load of the myoelectric potential of a driver or a handle. 

[0020] It will not be limited, although it is desirable to detect for example, steering torque as a 
steering condition of a car as for a steering condition detection means, in addition especially if 
the parameter which shows steering conditions, such as a yaw rate and lateral acceleration, is 
detectable. 

[0021] An evaluation means evaluates the feeling of steering of the driver at the time of steering 
using the relative relation between the biological information detected by the biological 
information detection means, and the steering condition detected by the steering condition 
detection means, for example, a Lissajous's figure. Thereby, the quality of a feeling of steering 
can be judged based on the characteristic property of biological information and a steering 
condition. Here, as for an evaluation means, evaluating like claims 6-8 is desirable. 
[0022] That is, invention according to claim 6 is characterized by said evaluation means 
evaluating a steering burden in invention according to claim 5 based on the inclination of 
biological information and a steering condition. Since it turns out how many biological information 
are changing to the steering condition according to change by this, the steering burden of a 
driver can be evaluated. 

[0023] Moreover, based on symmetry when invention according to claim 7 is based on a steering 
neutral point for said evaluation means about the relative relation between biological information 
and a steering condition in invention according to claim 5 or 6, it is characterized by evaluating 
the balance of the muscles of the right and left used at the time of steering. Thereby, since the 
situation of change of the biological information on the basis of a steering neutral point is known, 
the balance of the muscles of the right and left used at the time of steering can be evaluated. 
[0024] Furthermore, invention according to claim 8 is characterized by said evaluation means 
evaluating the smooth nature of steering based on the smoothness [ condition / biological 
information and / steering ] of change in invention of seven given in any 1 term from claim 5. 
Since it turns out whether biological information and a steering condition changed smoothly by 
this, the smooth nature of steering can be evaluated. 
[0025] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing about the gestalt of 
desirable operation of this invention hereafter. This invention is applicable to the feeling metering 
device 1 of steering of a configuration of being shown in drawing 1 . 

[0026] [the 1st operation gestalt] — the feeling metering device 1 of steering concerning the 1st 
operation gestalt The deltoid muscle electrodes 1 1 R and 12R for detecting the electromyogram 
of the deltoid muscle of a right arm, The deltoid muscle electrodes 11L and 12L of the left arm, 
and the flexor-carpi-ulnaris electrodes 13R and 14R for detecting the electromyogram of the 
flexor carpi ulnaris of a right arm, The electromyogram amplifier 15R and 15L which amplifies the 
wave of the electromyogram detected with the flexor-carpi-ulnaris electrodes 13L and 14L and 

each electrode of the left arm, It has the pressure-sensitive sensors 21 R, 22R 25R which 

detect the pressure of right each part, the left pressure-sensitive sensors 21 L, 22L 25L, and 

the sensor amplifier 26R and 26L which amplifies the wave of the pressure detected by each 
pressure-sensitive sensor. 
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[0027] Furthermore, the feeling metering device 1 of steering is equipped with the car steering 
condition detecting element 40 for detecting the condition of the steering gear style of the car 
at the time of steering, the organic-functions evaluation input section 50 into which an organic- 
functions evaluation value is inputted by the driver, the microcomputer 60 which performs 
evaluation processing of a feeling of steering, and the liquid crystal display section (LCD:Liquid 
Crystal Display) 70 which displays an evaluation result. 

[0028] The deltoid muscle electrodes 1 1 R and 12R are pasted up on the predetermined location 
of the deltoid muscle of the right arm of a driver, and the deltoid muscle electrodes 1 1L and 12L 
are pasted up on the predetermined location of the deltoid muscle of the left arm of a driver. 
[0029] Here, it generates, when muscles contract, and myoelectric potential is seldom generated, 
while muscles are loosening. Moreover, the driver is mainly using the deltoid muscle, while 
steering actively. From these things, when the myoelectric potential of a deltoid muscle has 
occurred, the driver is performing active steering, and when the myoelectric potential of a deltoid 
muscle has seldom occurred, it turns out that the driver is performing passive steering. 
[0030] In addition, it says steering by a driver meaning active steering, and, below, this condition 
is called active (Active) condition. It says that, as for passive steering, a driver performs steering 
other than active steering, and says that a driver specifically steers actively according to the 
reaction force and the stability from the car side containing a tire. Below, the condition of active 
steering is called passive (Passive) condition. 

[0031] The pressure-sensitive sensors 21 R, 22R, 25R are stuck on the right predetermined 
part as shown in drawing 2 . pressure-sensitive sensor 21 R — the palm of the root of the right- 
hand thumb — side and pressure-sensitive sensor 22R — the palm of the root of a right-hand 
index finger — side and pressure-sensitive sensor 23R — the palm of the root of the right-hand 
middle finger — side and pressure-sensitive sensor 24R — the palm of the root of the right- 
hand third finger — side and pressure-sensitive sensor 25R — the palm of the root of a right- 
hand digitus minimus — it is stuck on the side. In addition, although not illustrated, the pressure- 
sensitive sensors 21 L, 22L, 23L, 24L, and 25L are stuck on the left predetermined location, 
respectively so that it may become symmetrical with a right hand. 

[0032] Pressure-sensitive sensor 21 R is specifically equipped with a flexible printed circuit board 
31, the electrode 32 formed on the flexible printed circuit board 31, the peripheral wall 33 formed 
in the periphery section of a flexible printed circuit board 31, the high polymer film 34 arranged 
so that it may counter with a flexible printed circuit board 31, and the conductive ink layer 35 
from which electric resistance changes according to a pressure, as shown in drawing 3 . 
[0033] The circuit pattern which is not illustrated is formed in a flexible printed circuit board 31, 
and one of the circuit pattern of the is an electrode 32. A peripheral wall 33 is formed on the 
electrode 32 formed along with the periphery section of a flexible printed circuit board 31, and is 
supporting the high polymer film 34 with predetermined tension. The electrode 32 is connected 
to the microcomputer 60 through wiring which is not illustrated. In addition, this wiring is being 
fixed on the tape etc. so that it may not become the obstacle of handle actuation, and it may be 
extended from a palm to the back side of a hand. 

[0034] The conductive ink layer 35 is formed in the flexible printed circuit board 31 and the side 
which counters at the high polymer film 34. The height of a peripheral wall 33 is a little larger 
than the thickness of the conductive ink layer 35. Therefore, the gap of predetermined length is 
formed between the electrode 32 and the conductive ink layer 35. Electric resistance changes 
according to the pressure received from the exterior, and the conductive ink layer 35 has the 
property in which electric resistance becomes small as the pressure from the outside becomes 
large. 

[0035] Therefore, if a high polymer film 34 is pressed, such pressure-sensitive sensor 21 R of a 
configuration will not output a pressure signal until the conductive ink layer 35 touches an 
electrode 32, but if the conductive ink layer 35 touches an electrode 32, will output the pressure 
signal according to the pressure produced in a high polymer film 34, and will supply it to a 
microcomputer 60. 

[0036] Here, although the configuration of pressure-sensitive sensor 21 R was explained, the 
pressure-sensitive sensors 22R, 23R, 24R, and 25R and the pressure-sensitive sensors 21 L, 
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22L 25L are constituted similarly. 

[0037] As a condition of the steering gear style of the car at the time of steering, the car 
steering condition detecting element 40 detects a steering angle and steering torque, and 
supplies these detection results to a microcomputer 60. 

[0038] A fellow passenger inputs the organic-functions evaluation value notified by the driver, 
and the organic-functions evaluation input section 50 supplies it to a microcomputer 60. as 
organic-functions evaluation — for example — shapely — admiration — there are admiration, a 
feeling of ******, a feeling of inertia, a feeling of a lump, and a feeling of KOKUN violently. An 
organic-functions evaluation value is a numeric value of the 0.5 units from 1 to 4 showing extent 
of each organic-functions evaluation. For example, when admiration is max shapely, it is "4", and 
it is set to "1" when there is no admiration shapely. A driver inputs admiration, shapely, violently, 
when it is max about each of admiration, a feeling of a feeling of inertia, a feeling of a 

lump, and a feeling of KOKUN, "4" is inputted, and "1" is inputted when it is min. 
[0039] a microcomputer 60 comes out with CPU (Central Processing Unit) which performs data 
processing for evaluating a feeling of steering, RAM (Random AccessMemory) which is the work 
area of the data for performing data processing, and ROM (Read Only Memory) the program for 
performing data processing is remembered to be, and is constituted. 

[0040] Based on the myoelectric potential of a deltoid muscle, a microcomputer 60 detects the 
active state and passive condition at the time of steering, performs contrast with the condition 
of the drive of the pressure of each part in the myoelectric potential of flexor carpi ulnaris, and a 
hand on either side, an organic-functions evaluation value, and a car for every active state or 
passive condition, and evaluates the factor of the feeling of steering of a driver. In addition, 
about concrete processing of a microcomputer 60, it mentions later. And LCD70 displays the 
evaluation result of the feeling of steering called for with the microcomputer 60. 
[0041] In the feeling metering device 1 of steering constituted as mentioned above, a 
microcomputer 60 performs processing from the step ST 1 specifically shown in drawin g 4 to a 
step ST 5 that the factor of the feeling of steering of a driver should be evaluated. 
[0042] At a step ST 1, a microcomputer 60 detects myoelectric potential from the deltoid 
muscle electrodes 1 1R and 12R of a right arm, and the deltoid muscle electrodes 1 1L and 12L of 
the left arm, and carries out time quadrature of the detected myoelectric potential. Furthermore, 
a microcomputer 60 detects the myoelectric potential from the flexor-carpi-ulnaris electrodes 
13R and 14R of a right arm, and the flexor-carpi-ulnaris electrodes 13L and 14L of the left arm, 
carries out time quadrature of the detected myoelectric potential, and shifts to a step ST 2. 
[0043] Here, drawing 5 is the wave form chart of various kinds of signals inputted into a 
microcomputer 60. Drawing 5 (A) is the wave form chart of the myoelectric potential (henceforth 
"integral myoelectric potential") to which time quadrature of the deltoid muscle was carried out. 
Drawing 6 (A) is the concrete wave form chart of drawin g 5 (A), and is the wave form chart of 
the integral myoelectric potential of the deltoid muscle of a right arm and the left arm. Moreover, 
drawing 5 (B) is the wave form chart of the integral myoelectric potential of flexor carpi ulnaris. 
Drawing 6 (B) is the concrete wave form chart of drawing 5 R> 5 (B), and is the wave form chart 
of the integral myoelectric potential of the flexor carpi ulnaris of a right arm and the left arm. 
[0044] At a step ST 2, based on the integral myoelectric potential of the deltoid muscle 
(henceforth the "deltoid muscle right") of a right arm, and the deltoid muscle (henceforth the 
"deltoid muscle left") of the left arm, a microcomputer 60 judges whether steering of a driver is 
an active state, or it is in a passive condition, and shifts to a step ST 3. 

[0045] For example, in drawin g 6 (A), a microcomputer 60 judges the section when the integral 
myoelectric potential of the deltoid muscle right is a crest-like wave, i.e., the section when the 
integral myoelectric potential of the deltoid muscle left is a trough-like wave, to be an active 
state. Moreover, a microcomputer 60 judges the section when the integral myoelectric potential 
of the deltoid muscle left is a crest-like wave, i.e., the section when the integral myoelectric 
potential of the deltoid muscle right is a trough-like wave, to be a passive condition. 
[0046] At a step ST 3, a microcomputer 60 is memorized to the internal memory which does not 
collect and illustrate the information detected in each part. With the information on whether it is 
in an active state or a passive condition, after collecting the pressure of each part of the integral 
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myoelectric potential of the flexor carpi ulnaris of a right arm and the left arm, a right hand, and 
a left hand, the slipping force, an organic-functions evaluation value, a steering angle, and 
steering torque, it memorizes to an internal memory collectively and, specifically, shifts to a step 



[0047] At this time, this drawing (G) and the wave form chart of steering torque are shown 
[ drawing showing the organic-functions evaluation value as which this drawing (E) and a driver 
inputted this drawing (D) and the wave form chart of the slipping force of a handle for the wave 
form chart showing the pressure of drawing 5 (C) and the middle finger for the wave form chart 
showing the pressure of the thumb which a microcomputer 60 memorizes ] for this drawing (F) 
and the wave form chart of a steering angle in this drawing (H). 

[0048] At a step ST 4, a microcomputer 60 contrasts the organic-functions evaluation value 
which the driver inputted, the pressure of each part of the integral myoelectric potential of flexor 
carpi ulnaris, a right hand, and a left hand, the slipping force, a steering angle, and steering 
torque for every active state and every passive condition, evaluates the factor of the feeling of 
steering of a driver, displays an evaluation result on LCD70, and ends processing. 
[0049] D rawin g 7 is the wave form chart of a test subject's A myoelectric potential. (A) is [ the 
wave form chart of the myoelectric potential of the deltoid muscle left and (C of the wave form 
chart of the myoelectric potential of the deltoid muscle right and (B)) ] the wave form charts of 
the integral myoelectric potential of the deltoid muscle right and the deltoid muscle left. 
According to drawing 7 (C), a microcomputer 60 judges the section when the wave of the 
integral myoelectric potential of the deltoid muscle right is large the shape of a crest to be an 
active state, and judges the section when the wave of the integral myoelectric potential of the 
deltoid muscle right is not large to be a passive condition. 

[0050] Drawin g 8 is the wave form chart of a test subject's B myoelectric potential. (A) is [ the 
wave form chart of the myoelectric potential of the deltoid muscle left and (C of the wave form 
chart of the myoelectric potential of the deltoid muscle right and (B)) ] the wave form charts of 
the integral myoelectric potential of the deltoid muscle right and the deltoid muscle left. 
According to drawing 8 (C), a microcomputer 60 judges the section when the wave of the 
integral myoelectric potential of the deltoid muscle right is large the shape of a crest to be an 
active state, and judges the section when the wave of the integral myoelectric potential of the 
deltoid muscle right is not large to be a passive condition. 

[0051] As mentioned above, the feeling metering device 1 of steering concerning the 1st 
operation gestalt can assay the factor of a feeling of steering by performing matching with the 
information and the organic-functions evaluation value which detected the feeling of contact 
pressure which the finger of a driver receives, a feeling of press, a feeling of the force, a feeling 
of slipping, etc. by the sensor, and were detected for every active steering of a driver, or passive 
steering. 

[0052] That is, by distinguishing whether the driver performed active steering or passive steering 
was performed, the feeling metering device 1 of steering can specify the effectiveness which the 
steering gear style of a car exerts on a feeling of steering, consequently can ask for the design 
manual of detailed evaluation of a feeling of steering, and a steering function. 
[0053] [Operation gestalt which is the 2nd] Below, the 2nd operation gestalt of this invention is 
explained. In addition, the same sign is given to the same part as the 1st operation gestalt, and 
the overlapping explanation is omitted to it. 

[0054] The feeling metering device 1 of steering concerning the 2nd operation gestalt is 
constituted as shown in drawin g 1 like the 1st operation gestalt. A microcomputer 60 evaluates 
the feeling of steering of a driver based on the car steering condition and biological information 
which are memorized by not only processing but the internal memory explained with the 1st 
operation gestalt. Specifically based on the relative relation between steering torque and 
myoelectric potential, the behavior at the time of steering of a driver can be evaluated. 
[0055] Drawing 9 is the mimetic diagram of the Lissajous's figure drawn by steering torque and 
myoelectric potential. Here, the steering torque at the time of left steering was expressed as 
forward torque, and the myoelectric potential of the 1st quadrant and a right arm was further 
expressed for the myoelectric potential of the left arm to the 2nd quadrant. According to drawing 



ST 4. 
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9 , at the time of an active state, a diagram is drawn in the direction which separates from a 
zero, and in any [ of a right arm and the left arm ] case, when it is in a passive condition, a 
diagram is drawn in the direction which returns to a zero. 

[0056] A microcomputer 60 can evaluate the burden of the driver at the time of steering based 
on the inclination of the steering torque over the myoelectric potential of such a Lissajous's 
figure. For example, it is estimated that the actuation burden of a driver becomes large as the 
actuation burden of a driver becomes small as inclination becomes small, and inclination 
becomes large. 

[0057] Moreover, a microcomputer 60 can evaluate the balance of the right-and-left muscles of 
a driver based on the symmetry on the basis of the steering torque 0 (steering neutral point) of a 
Lissajous's figure, furthermore, a microcomputer 60 can be boiled and based on the smoothness 
of a Lissajous's figure, i.e., the smoothness [ torque / myoelectric potential and / steering ] of 
change, and can evaluate the smooth nature at the time of steering of a driver. 
[0058] Drawing 10 is drawing showing the relation of the deltoid muscle potential to a test 
subject's X steering torque, and (A) expresses the case where A vehicle and (B) steered B 
vehicle, and (C) steers C vehicle. Draw ing 1 1 is drawing showing the relation of the deltoid 
muscle potential to a test subject's Y steering torque, and (A) expresses the case where A 
vehicle and (B) steered B vehicle, and (C) steers C vehicle. 

[0059] About A vehicle, test subjects X and Y notified the value "4" good as [ both ] organic- 
functions evaluation. Since the inclination of the deltoid muscle potential to test subjects' X and 

Y steering torque became small at this time as shown in drawing 10 R> 0 (A) and drawing 1 1 (A), 
it turned out that a steering burden is small. Moreover, since the symmetry of the Lissajous's 
figure of each drawing on the basis of the steering torque 0 became good, it turned out that the 
balance of the right-and-left muscles used at the time of steering is good. Furthermore, since 
the Lissajous's figure of each drawing was drawn by the smooth line and was, it turned out that 
the driver has been steered smoothly. 

[0060] About C vehicle, test subjects X and Y notified the value "2" bad as [ both ] organic- 
functions evaluation. Since the inclination of the deltoid muscle potential to test subjects' X and 

Y steering torque became large at this time as shown in drawing 10 R> 0 (C) and drawing 1 1 (C), 
it turned out that a steering burden is large. Moreover, since the symmetry of the Lissajous's 
figure of each drawing on the basis of the steering torque 0 worsened, it turned out that the 
balance of the right-and-left muscles used at the time of steering is bad. Furthermore, since the 
Lissajous's figure of each drawing was drawn with the random point, it turned out that the driver 
was not able to be steered smoothly. 

[0061] In addition, about B vehicle, test subjects X and Y notified the general value "3" as 
[ both ] organic-functions evaluation. Since the inclination of the deltoid muscle potential to test 
subjects' X and Y steering torque became the middle value of A vehicle and C vehicle at this 
time as shown in drawing 10 (B) and d raw ing 1 1 (B), it turned out that a steering burden is the 
middle of A vehicle and C vehicle. Moreover, according to the symmetry and smoothness of a 
Lissajous's figure of each drawing, it turned out that the goodness of the balance of the right- 
and-left muscles used at the time of steering and the smooth nature of steering are the middle 
of A vehicle and C vehicle. 

[0062] Here, as biological information used with this operation gestalt, it is not limited to the 
deltoid muscle potential mentioned above, and the grasping load of a handle may be used. At this 
time, pressure-sensitive sensor 23R shown in drawing 2 and the signal acquired by pressure- 
sensitive sensor 23L mentioned above should just be used for a microcomputer 60. 
[0063] Drawin g 12 is drawing showing the relation of the grasping load over a test subject's X 
steering torque, and (A) expresses the case where A vehicle and (B) steered B vehicle, and (C) 
steers C vehicle. Drawing 1313 is drawing showing the relation of the grasping load over a test 
subject's Y steering torque, and (A) expresses the case where A vehicle and (B) steered B 
vehicle, and (C) steers C vehicle. 

[0064] About A vehicle, test subjects X and Y notified the value "4" good as [ both ] organic- 
functions evaluation. Since the inclination of the grasping load over test subjects' X and Y 
steering torque became small at this time as shown in drawing 12 (A) and drawing 13 (A), it 
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turned out that a steering burden is small. Moreover, since the symmetry of the Lissajous's 
figure of each drawing on the basis of the steering torque 0 became good, it turned out that the 
balance of the right-and-left muscles used at the time of steering is good. Furthermore, since 
the Lissajous's figure of each drawing was drawn by the smooth line and was, it turned out that 
the driver has been steered smoothly. 

[0065] About C vehicle, test subjects X and Y notified the value "2" bad as [ both ] organic- 
functions evaluation. Since the inclination of the grasping load over test subjects* X and Y 
steering torque became large at this time as shown in drawing 12 R> 2 (C) and drawing 13 (C), it 
turned out that a steering burden is large. Moreover, since the symmetry of the Lissajous's figure 
of each drawing on the basis of the steering torque 0 worsened, it turned out that the balance of 
the right-and-left muscles used at the time of steering is bad. Furthermore, since the Lissajous's 
figure of each drawing was drawn with the random point, it turned out that the driver was not 
able to be steered smoothly. 

[0066] In addition, about B vehicle, test subjects X and Y notified the general value "3" as 
[ both ] organic-functions evaluation. Since the inclination of the grasping load over test 
subjects' X and Y steering torque became the middle value of A vehicle and C vehicle at this 
time as shown in drawing 12 (B) and drawing 13 (B), it turned out that a steering burden is the 
middle of A vehicle and C vehicle. Moreover, according to the symmetry and smoothness of a 
Lissajous's figure of each drawing, it turned out that the goodness of the balance of the right- 
and-left muscles used at the time of steering and the smooth nature of steering are the middle 
of A vehicle and C vehicle. 

[0067] As mentioned above, the feeling metering device 1 of steering concerning the 2nd 
operation gestalt can evaluate the feeling of steering of a driver, the balance of the muscles of 
the right and left specifically used at the time of the steering burden of a driver, and steering, 
and the smooth nature of steering based on the relative relation between the biological 
information of a driver, and the steering condition of a car. 

[0068] Furthermore, the feeling metering device 1 of steering may evaluate the factor of a 
feeling of steering which was explained with the 1st operation gestalt while evaluating the feeling 
of steering of the above drivers. That is, while contrasting the organic-functions evaluation value 
which the driver inputted, the pressure of each part of the integral myoelectric potential of flexor 
carpi ulnaris, a right hand, and a left hand, the slipping force, a steering angle, and steering 
torque for every active state and every passive condition and evaluating the factor of the feeling 
of steering of a driver, the balance of the muscles of the right and left which related with these 
and were used at the time of the steering burden of a driver and steering, and the smooth nature 
of steering may be evaluated. 

[0069] In addition, this invention is not limited to the gestalt of operation mentioned above, and 
can make a change on various designs within the limits of invention indicated by the claim. For 
example, although the pressure-sensitive sensor was pasted up on the predetermined location of 
the right hand of a driver, and a left hand and the pressure was detected with the gestalt of the 
1st operation, the pressure-sensitive globe 80 shown, for example in drawing„1__4 may be used. 
[0070] The pressure-sensitive globe 80 is equipped with the body 81 of a globe with which the 
hand of a driver is equipped, and two or more pressure-sensitive sensors 82 arranged at the 
abdomen and palm of a finger of the body 81 of a globe. The pressure-sensitive sensor 82 is 
constituted like pressure-sensitive sensor 21 R mentioned above. 

[0071] The body 81 of a globe is constituted by the thin ingredient with flexibility. Since each 
pressure-sensitive sensor 82 is fixed, the thin desorption member made from fiber is formed in 
the front face of the body 81 of a globe. In addition, the wrist glove side flexible printed circuit 
board which is not illustrated attaches in one, and is being fixed to the back side of the hand of 
the body 81 of a globe. It connects with each pressure-sensitive sensor, and the wrist glove side 
flexible printed circuit board is further connected also to the microcomputer 60. 
[0072] And if handle actuation is performed while a driver equips a hand on either side with the 
pressure-sensitive globe 80, a microcomputer 60 can detect contact pressure etc. and can 
evaluate the factor of the feeling of steering of a driver as well as the gestalt of operation 
mentioned above by each pressure-sensitive sensor 82. 
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[0073] Moreover, with the gestalt of operation mentioned above, although the microcomputer 60 
distinguished the active state and the passive condition based on the integral myoelectric 
potential of a deltoid muscle, this invention is not limited to this. Instead of detecting the 
myoelectric potential of a deltoid muscle, a microcomputer 60 detects the electroencephalogram 
when moving a deltoid muscle, and you may make it distinguish an active state and a passive 
condition based on this electroencephalogram. 

[0074] Moreover, a microcomputer 60 may distinguish an active state and a passive condition 
based on the integral myoelectric potential of a deltoid muscle in consideration of the habit of 
the length handle at the time of steering of a driver, or a delivery handle. 

[0075] Furthermore, a microcomputer 60 may memorize the information detected in each part 
for every driver and every type of a car, and may evaluate a feeling of steering. The factor of a 
feeling of steering can be evaluated without influencing [ which is inputted by the driver ] this of 
the difference in an organic-functions evaluation value, or the difference in a type of a car. 
[0076] 

[Effect of the Invention] Invention according to claim 1 is related to the 1st biological information 
detected with the 1st biological information detection means. With the 1st biological information 
Since the 2nd biological information and organic-functions evaluation information when a driver 
meant and steers by collecting the 2nd biological information detected with the 2nd biological 
information detection means can be analyzed, the factor of the feeling of steering of a driver can 
be evaluated objective and correctly. 

[0077] Invention according to claim 2 is related to the 1st biological information detected with 
the 1st biological information detection means. With the 1st biological information Since it turns 
out what the condition of a steering gear style also becomes according to change of the 1st 
biological information by collecting further the conditions of the steering gear style of the car 
detected by the car steering condition detection means, the factor of the feeling of steering of a 
driver can be evaluated more in a detail. 

[0078] Invention claim 3 and given in four judges active steering or passive steering of a driver 
based on the 1st collected biological information. For every active steering, or by performing 
matching with the 2nd biological information and organic-functions evaluation, and evaluating the 
factor of a feeling of steering for every passive steering Since the correspondence-related 
inclination of the 2nd biological information and organic-functions evaluation at the time of 
active steering or passive steering is known, thereby, the factor of the feeling of steering of a 
driver can be evaluated. 

[0079] Based on relative relation with the steering condition detected from claim 5 by the 
biological information and the steering condition detection means which invention given in eight 
was detected by the biological information detection means, by evaluating the feeling of steering 
of the driver at the time of steering, more effective analysis is attained and the quality of a 
feeling of steering can be judged. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the feeling metering device of 
steering concerning the gestalt of operation of this invention. 

[Drawing 2] It is drawing explaining the condition that the pressure-sensitive sensor was 
attached in the hand of a driver. 

[ Drawing 3] It is the sectional view showing the configuration of a pressure-sensitive sensor. 
[Drawing 4] It is a flow chart explaining the procedure of the microcomputer with which the 
feeling metering device of steering was equipped. 

[Drawing 5] The wave form chart of a steering angle, and (H of drawing in which (A) shows the 
organic-functions evaluation value as which the wave form chart of the slipping force of a handle 
inputted the wave form chart in which the wave form chart of the integral myoelectric potential 
of a deltoid muscle and (B) show the wave form chart of the integral myoelectric potential of 
flexor carpi ulnaris, and (C) shows the pressure of a thumb, the wave form chart in which (D) 
shows a pressure, and (E), and the driver inputted (F), and (G)) are the wave form charts of 
steering torque. 

[Drawing 6] (A) is the wave form chart of the integral myoelectric potential of a deltoid muscle, 
and (B) is the wave form chart of the integral myoelectric potential of flexor carpi ulnaris. 
[Drawing 7] (A) is [ the wave form chart of the myoelectric potential on the left of / deltoid 
muscle / a test subject A and (C of the wave form chart of the myoelectric potential on the 
right of / deltoid muscle / a test subject A and (B)) ] the wave form charts of a test subject's A 
deltoid muscle right, and the integral myoelectric potential of the deltoid muscle left. 
[ Drawin g 8] (A) is [ the wave form chart of the myoelectric potential on the left of / deltoid 
muscle / a test subject B and (C of the wave form chart of the myoelectric potential on the 
right of / deltoid muscle / a test subject B and (B)) ] the wave form charts of a test subject's B 
deltoid muscle right, and the integral myoelectric potential of the deltoid muscle left. 
[Drawing 9] It is the mimetic diagram of the Lissajous's figure drawn by steering torque and 
myoelectric potential. 

[Drawing 10] (A) is drawing showing the relation of the deltoid muscle potential to steering 
torque, when, as for A vehicle and (B), B vehicle steers C vehicle and a test subject X steers 
(C). 

[Drawing 1 1] (A) is drawing showing the relation of the deltoid muscle potential to steering 
torque, when, as for A vehicle and (B), B vehicle steers C vehicle and a test subject Y steers 
(C). 

[Drawing 12] (A) is drawing showing the relation of the grasping load over steering torque, when, 

as for A vehicle and (B), B vehicle steers C vehicle and a test subject X steers (C). 

[Drawing 13] (A) is drawing showing the relation of the grasping load over steering torque, when, 

as for A vehicle and (B), B vehicle steers C vehicle and a test subject Y steers (C). 

[Drawing 14] It is drawing showing the configuration of a pressure-sensitive globe. 

[Description of Notations] 

1 1 R, 11L, 12R, 12L Deltoid muscle electrode 

21 R, 21 L, 22R, 22L, 23R, 24R, 24L, 25R, a 25L pressure-sensitive sensor 
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40 Car Steering Condition Detecting Element 
50 Organic-Functions Evaluation Input Section 
60 Microcomputer 



[Translation done.] 
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